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Records were
plane made during

By Hubert M. Drake

IwJMMAm

obtained of two landings of the Douglas D-558-1 air-
the stability and control investigation.

These two records show that the xudmum normal-force coefficient
used during the landings, 0.95, was considerably below the maximum, 1.2,
estimated to be available. The approaches ,weremade at 1~ percent of
the possible minimum speed, and the actual contacts were at about 115 per- .
cent of minimum speed. The rate of descent
to 1800 feet per tinute at the start of the

lllTRODUCTION

in the approach was 1200- -
landing flare.

The NACA is engaged in a flight-research program in the tra&on3c
speed range utilizing the Douglas D-5*-1 type airplanes which the Navy
procured for the NACA. The data obtained have been presented in refer-
ences 1 to 4.

The present desi~ tendency toward highly loaded airplanes having
wings of low aspect ratio or with sweep results in low lift-drag ratios
and high sinkhg speeds in the landing approach. It was felt, there-
fore, that it might be of general interest to present records of landings
of the D-558-1 airpkne.

The present paper gives time histories of two landings made in the
course of the stability and control investigation. These landings were
made by the am test pilot. These data are prelim!mary results of a
complete investigation of the landings of high-speed research airplanes.
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indicated airspeed, miles yer hour

pressure altitude, feet

airplane weight, pounds .

wing area, square feet

dynamic pressure, pounds per square foot

flap deflection, degrees

AIRPIANE AND INSTRUMENTATION

A complete description of the Douglas D-558-I airplane is given in
reference 1 and a three-view drawing is presented as figure 1.

The airplane was instrmnented to record elevator, aileron, rudder,
and stablizer positions, elevator and aileron wheel forces, pedal forces,
altitude, airspeed, and three components of acceleration on standard
NACA recording instruments.

Time histories of
rudder, and stabilizer

RESULTS @iD DISCUSSION

the landtigs are shown in figure 2. The elevator,
position record is missing for the first landing.

The time history of figure 2(a) shows that an approach speed of
approximately 200 to 210 miles per hour was maintained until an altitude
of about 140 feet above the ground was reached when a landing flare was
initiated; that is, the airspeed was decreased and the angle of attack
was increased to landing attitude. Ground contact was made at approxi-
mately 170milesper hour which corresponds to an airplane normal-force
coefficient of 0.95. The rate of descent just prior to the start of
the landing flare was 18OO feet per minute. The time histo~ of the
second landing, presented in figure 2(b), indicates that approximately
the same landing technique was used. Approach and contact speeds of
approximately 210 and 160 miles per hour were used and the flare was
started at about 80 feet from the ground. The rate of descent at the
start of the flare was 1200 feet per minute. About 35-percent power
was used during the approaches. Had the approaches been made with
power off, the rates of descent would have been correspondingly greater.

No data of maximum lift coefficient for ear and flaps down were
oltained. However, clean stalls at altitude 7reference 3) indicate

a c~.jx of 1.0 in the clean condition at low altitude. It is esthnated
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that flaps and gear would provide an increment of about O.2 in riormal-
force coefficient for a maximum normal-force coefficient of 1.2 in the
landing condition. This would correspond to a l.andin~sneed of 140 miles
per hour. Based on this minimum speed, approach and contact speeds of
approxhately 1~ percent and 115 percent of minimum speed, respectively,
were used M these landings.

COI!KZLJSIONS

mom data obtained dur@ approach to l-ding and landing of
the D-558-1atiplme made by one pilot during two landings, it is found
that :

1. The maximum normal-force coefficient, 0.95, Wed in the landings
was considerably lower than the maximum, 1.2, estimated to be available,
and corresponded to a landing speed of 115 percent of the possible
minimum speed.

--
2. Approach speeds that were approximately 150 percent of the

possible minimum speed were used with rates of descent of about 1200
to 18OO feet per minute at the start of the landing flare.

Langley Aeronautical Laboratory

National Advisory Committee for Aeronautics
Langley Air Force Base, Va.
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(a) Side view.

(c) Front view.

Figure l.- Photographs of D-558-1 airplane.
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Figure 2.– Time histories of measured quantities in lsndings of
D-558-1 airplane; dive brakes closed; bf = 50°.
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